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1.0 Introduction

On November 4 through November 6, 2015 the Missouri Department of Natural Resources
(DNR) and Missouri Department of Health and Senior Services (DHSS) performed radiological
surveys and sampling at locations in the vicinity of West Lake Landfill (site). The
Environmental Protection Agency (EPA) also assisted in this event by providing additional
equipment and staff. Sampling activities were conducted in publically accessible and private
property areas near the perimeter of the site, as well as near residential areas, to determine 1f
there 1s evidence of potential current exposures to the public. Where practical, the DNR

t sampling at nine locations.
ion and settled dust swipe

were analyzed using a bench top
g with all soil, sediment,
ther analysis. An interim

performed gamma surveys to support selection of soil and se
Additionally, surface water sampling was performed at o
samples were collected at six locations. All dust swipg
meter at the DNR’s Florissant Field Office. Two of
and water samples were sent to the Eberline Serv
summary report of this sampling effort was
screening and instrumentation information.

results, and includes recommendations b
Department of Health and.Senior Servic

air sampling and will present
red'with EPA. Overall,

2), and OU-2 consists ndfill areas, which are not known to be impacted by

radionuclide contaminants

2

The site is located approximately one mile north of the Interstate-70/270 interchange. The
Missouri River lies approximately 2 miles north and west of the landfill and Lambert
International Airport lies approximately 2 miles to the east-southeast. St. Charles Rock Road
defines much of the eastern boundary of the site, with Boenker Lane/Old Saint Charles Road
marking the southern and western boundaries.
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3.0  Site Selection and Field Surveys

Preliminary sampling locations and areas of interest were selected during a field reconnaissance
performed on October 20, 2015 and discussed in the November 2015 Radiological Survey and
Sampling Plan. Selection was generally based on visual examination of the overall site’s
geographic layout with consideration given to:

Historic sampling efforts;
Prevailing wind direction at the site;
Water drainage patterns;

Evidence of erosion or sediment deposil
Proximity to residential communitig

tion to selecting soi
provided a brief discuss
ﬁ nd field notes

d in Figure 1 were collected
rveying equipment. Specifically, each soil

ed to survey sites for Alpha, Beta, and Gamma radiation. All
v levels in the environment due to naturally occurring
ition detection by the team’s field equipment was expected. None

radionuclides. Therefore
of the results presented an ediate concern for worker safety; however, some dust swipe

results warranted further laboratory analysis due to equipment response that deviated from what
was typically encountered during the mvestigation. Equipment used for field measurements are

summarized in Section 3.1.

3.1 Field and Bench-top Equipment Description

The equipment used for field measurements during this event is summarized below. Each
item has been given a letter identifier which is referenced for the remainder of this report.
Equipment operation checks were performed consistent with standard operating procedures
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and numerous response verification checks were made during the sampling effort. Sampling
equipment and tools were decontaminated consistent with standard operating procedures.
Additional information for each piece of equipment is provided in Appendix F.

Equipment A: Ludlum model 2221 with 43-5 ZnS Scintillator detector - For this event, the
meter was read as an instantaneous rate to search for hotspots, scan dust swipe samples
prior to bench testing, and scan personnel at the end of daily sampling activities.
Cumulative counts for 1 minute were taken when instantancous readings detected any
activity.

cintillator detector - The meter
larger areas (gamma surveys)

Equipment B: Ludlum model 2221 with 44-10 Nal Ga;
was utilized to collect instantaneous gamma ret

yench top meter and probe is owned by EPA and was used for
yeta sample counts of selected dust swipe samples. Readings

are in CPM
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3.2 Radiological Field Surveys
Radiological field surveys or “gamma” surveys were conducted where practical in order to
obtain instantaneous data for an overall assessment of gamma radiation activity in an area.
For all practical survey locations, the field team predominately surveyed areas exhibiting
erosional and depositional features in order to improve the likelihood of biased soil sampling
locations. Due to the discriminate nature of the performed surveys, the results by themselves
do not provide sufficient data to draw any conclusions regarding the absence or the extent of
the presence of surficial radiologically impacted material. However, the data can be used to
indicate a need for further investigation and attempt to bias:86il sampling locations. For soil
sample locations, gamma survey readings were the first:$tep in identifying what location to
obtain a surface soil sample. For dust sample locatig a surveys were utilized to
complement dust sample results in order to determ nal investigation within the

area may be warranted.

il sampling that ha
lagged for longer scans using

d on or immediately adjacent to restricted
S10, located on or immediately adjacent to restricted

revious observations. Additional procedures for obtaining soil
samples in additi soil sample results are discussed in Section 3.3. Gamma surveys
conducted in areas near dust sampling locations did not reveal significant observations.
Table 4 displays the range of instantaneous gamma readings for all surveyed locations.

Equipment
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3.3  Settled Dust

Dust swipe samples were used in conjunction with gamma surveys as an additional screening
tool. The use of dust or “smear” sampling provides a quick, semi-quantitative result for
removable contamination. Each swipe was bench-tested for gross alpha and gross beta-
gamma to assist in determining if additional investigation for an area may be warranted. As
with field gamma surveys, swipe sampling has limitations that significantly affect the
usability of data results (EPA 2011, Frame and Abelquist.) The dust swipe results from this
ivestigation cannot by themselves confirm that removable activity is absent in an area, only

that removable radioactivity is present. In addition, swipe sampling and testing methods
have considerable inefficiencies that make it difficult toaccurately identify and quantify the
activity on a sample. EPA 600/R-11/122 (EPA 20 es a detailed summary of the

een previously tested by DNR on May 16, 2013. Of
, swipe samples were obtained for six locations, while two
not sampled due to site access or lack of adequate surface

are labelled first neral location, then sequentially by letter for each separate
object that was swiped. For example, all swipe samples collected at Spanish Village Park
were identified as D04, and then each sample collected from separate locations at Spanish
Village Park was labeled D04A, D04B, and D04C. DNR bench-top and quality control
results are listed in Table 5 & 6.

Of the 18 samples analyzed, samples DOSA and DO7A were flagged for additional
analysis. Sample DO5SA showed comparatively elevated alpha counts that incrementally
decreased through each successive test down to values typically encountered during the
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investigation. Sample DO7A also showed comparatively elevated alpha count values that
were sustained through each successive test. After being analyzed four times on
Equipment E, these two samples, along with D04A and DO1D for comparison purposes,
were taken to EPA’s local office for additional bench-top testing on November 16 using
EPA Equipment Z. EPA bench-top tests generally did not confirm the alpha results of
Equipment E, but did indicate comparatively elevated beta counts based on EPA
Equipment Z empty tray values. These results are presented in Table 7.

, follow-up investigation for
5A. Due to the proximity of
he immediate area by DHSS
aboratory analysis of DO7. Both

Based on screening results of DOSA and the gamma sur
the immediate area was limited to laboratory analysis
sample locations S09 and S10 in addition to sampli
(MDHSS, 2016), follow-up investigation was

in Section 4.1.

4.0 Laboratory Procedures:
Environmental media that were sam
zero to six inches below ground surfa
soil and sediment include the following ra

environm
4. : ality Control
Labor: Quality Control (QA/QC) are necessary to enhance and
documen i liabili analytical data. While QA concentrates on the

ocesses for establishing the reliability of laboratory data; QC
achieve data reliability. Accuracy and precision are

planning and in
procedures are 10
important parameters

Field QA/QC methods for sampling are detailed in DNR Federal Facility Section Quality
Assurance Project Plan (QAPP) and Sampling Plan (SAP). A summary of, and rationale for
field duplicate samples are summarized in this section.

Eberline Services laboratory performs a number of QA/QC checks that have been included in
Eberline’s Level IV reporting packet available in Appendix E. The QA/QC procedures assist
in determining the error, minimum detectable activity (MDA), and qualifiers that are reported
in the summarized tables within the report. A brief description of some of the QA/QC
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protocol has been provided below to assist in distinguishing laboratory QA/QC data provided
from Eberline’s data packet from results of field samples.

Field Duplicate: A field duplicate (FD) is a separate sample collected at the same time and
sampling location under identical conditions and then treated exactly the same
throughout the laboratory processes. The results obtained for field duplicates give a
measure of the precision associated with sample collection, preservation, storage as
well as the analytical test methods used. These samples were labeled in the field similar
to other samples, but noted on the Chain of Custody only as FD. For this study, field
staff collected one ficld duplicate sample for each m; A total of one soil/sediment

portions from the same sample contai
separate samples. Analysis results arg

nple results are then compared to the known
and performance of the analytical procedure,

he public relative to the potential presence of radiologically
irthe ground surface. Our data quality objective is to provide
sufficient sampling technique and analysis of sufficient quality, as outlined in DNR’s QAPP
and SAP, to incorporate generated data into ongoing radiological characterization activities at
the West Lake Landfill site.

impacted material at o

Due to the discriminate and limited nature of investigation activities discussed in this report,
it would be inappropriate to use the laboratory results by themselves to make a determination
of the absence of contamination within a broader area based on negative laboratory results.
Similarly, positive laboratory results by themselves do not definitively determine the extent
of contamination, and therefore quantify any potential radiological health risk within the area
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in which a positive sample is obtained. Positive sample results may indicate the need for
further characterization activity, or in other words, additional investigation regarding the
presence and extent of contamination in the area in which the positive sample is found. Once
an area is fully characterized, then a risk assessment can be made and health risks quantified.
The results of this investigation can supplement additional characterization by incorporating
the results into additional investigation activities.

4.3  Settled Dust
Procedure: As noted in Section 3.3, Samples DOSA and DO7A were sent to Eberline
counts. Eberline was initially

Services laboratory based on comparatively higher,

s on the samples in order to
ing. An informal gamma
ple DO7A"n order to determine the

requested to perform gross alpha and gross be
validate and quantify the results obtained d
spectroscopy screening was requested f

The swipe sample laborato
Nuclear Regulatory Comm

spectroscopy screening for DO7A was requested in order to determine if the detected
beta activity was pdtentially associated with radionuclides of interest or from activity
associated with Potassium 40(K-40), a naturally occurring isotope that is not known to
be associated with radiologically impacted material (RIM) originating from OU-1.
Gamma screening with Canberra Gamma Apex software was performed, and based on
the results of this informal scan, K-40 was ruled out as a primary beta emitter. Since
Pb-210 was identified as a radionuclide of potential concern, a formal scan using LEPS
was requested and performed using Method LANL ER-130 Modified in order to

determine if Pb-210 was the primary beta emitter. Laboratory results indicated
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potential lead-210 concentration, but the value was below Minimum Detectable
Activity, and therefore is considered non-detect. Overall, gross alpha and beta activity
for all samples fall below Nuclear Regulatory Commission free release criteria (NRC,
1974.) However, the results from sample DO7A in combination with soil laboratory
results and gamma surveys indicate a probable need for additional investigation in the
area near dust sample location DO7A.

Laboratory results of gross alpha and beta concentrations in Sample DO5A, and the

laboratory duplicate, were unremarkable so further isotopic analysis was not pursued.
Bench-top results for Sample DOSA and empty tr:
equipment check suggests that the activity ma;
in the testing environment. Rain occurring di

sis during the second
en related to short-term changes
¢ may have affected the

radon activity in the indoor environmen r¢ testing was:performed.

Table 1: Laboratory Results of Selected D, wipe Samples Compared to Free Release

Sample ID

1000 dpm/ 100cm”
ample, and D05 results are J-

e Soil and Sediment
Procedure: As ins 3.2, equipment B and D were utilized to take area-wide

i a readings of each soil sample location where practical. Based on
the results of the gamma surveys, flags were placed in locations that had comparatively
higher instantaneous values in each area. One-minute duration gamma readings using
Equipment B were then collected for each flagged location (Photograph 3). Generally,
six 1-minute measurements were taken for each area and the location with the highest
reading was selected to collect the soil sample. Table 8 shows the instantaneous
gamma ranges for each soil sample location in addition to 1-minute duration gamma
counts performed in order to bias each soil and sediment sample.
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Surface soil and sediment samples were collected using a slide hammer and split spoon
sampler fitted with a plastic sleeve. The resulting sample, encased in a 2-inch diameter
by 6-inch long plastic sleeve, was sealed on each end with a plastic cap then taped.
(Photographs 4 - 5)

No difficulties were encountered with the field measuring or sampling tools. Some soil
sampling locations were substantially moved from the original location selected during
field reconnaissance due either to access issues or preferential selection based on

surface erosional and depositional features. Sample location S02 located north of Area
2 appeared to contain crushed red brick debris whi have contributed to the
comparatively elevated gamma readings, so an onal more segregated sample
(S02B) was collected in an effort to potential
gamma readings. An additional quality con

Isotopic Uranium (Ura
Isotopic Thorium (Thoriun

10
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Table 2: Comparison of Soil Sample Results to Site-Specific Preliminary Remedial Goals

Soil Sample Results Compared to
EPA Unrestricted Use Criteria”

All units in pCi/g

Sample ID Thorium Radium Total
230 + 232 226 + 228 Uranium

EPA Unrestricted Use 79 79 545
value
WLL20151104-S01 3.1 23 1.8%
WLL20151104-S02 58 5.7%
WLL20151104-S02B 2.6 1.7%
WLL20151104-S02C %
(FD) 2.9 1.6
WLL20151105-S03 38 1.8*
WLL20151105-S04 4
WLL20151104-S05
WLL20151105-S06
WLL20151106-S08
WLL20151105-S0
WLL20151104-S10

* Indicates one result w

ibly more clevated compared to
nvestigation. This sample contained a

2,over 65% of the total activity in the
pe. Data suggest radiologically impacted
imple S10, and additional investigation in the area

in soil sample S09 were comparatively higher than total

er samples, and also exceeded EPA unrestricted use level for
Th-230+232. half of the laboratory detected activity is associated with the Th-
230 isotope. Soil \ple S09 is located in proximity to soil sample S10 and dust
sample D07, with all samples being on private property. Data suggest that RIM is
present in the sample, and further investigation in the area surrounding sample location
S09 1s warranted.

Total radionuclide activity in soil sample SO2 was also higher compared to typical
activity found in other sample results for this investigation. It is noted that instead of
having activity dominated by Th-230, the activity distribution of this sample was
relatively even for thorium, radium and uranium isotopes, in addition to having the

11
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highest activity from Pb-210 compared to all other samples. Sample S02 was observed
to contain red brick material at the time of collection. Since brick material has been
shown to be a potential source of radioactivity (Eichholz, et al, NUREG 1501), an
additional sample (S02B) was collected in an attempt to isolate any potential source of
activity. Laboratory results for sample S02B, without brick material observed in the
sample, showed decreased activity similar to typical soil sample results found in the
investigation. A comparison of these two results in addition to the field duplicate
suggests that the brick material may be the source of radiological activity. Since the
10rium and Radium near EPA
f this area have readings that
stigation may be warranted.

laboratory results of a sample show activity of both
unrestricted use levels, and the 1-minute gamma res
are higher than all other areas surveyed, additio

Total radionuclide activity in soil samp
other sample results from this investiga

characterize the presence o
only a single sample being
comparatively higher Thonu
results. This iny

location S03

igure 6). Photograph 6 shows the samples being prepared for
re encountered during sampling.

Results: The follow: ds were used to analyze the water samples:

Total Uranium — Method ASTM D5174 Modified
Radium — 226 — EPA 903.0 Modified

Radium — 228 — EPA 904.0

Gross Alpha/Beta — EPA 900.0 Modified

Quality control testing demonstrated acceptable precision and accuracy parameters.

Overall, sample results for radiological contaminants of interest were below laboratory
detection limits or below regulatory action and screening levels. Due to the stringent

12
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standards for drinking water, water sample results were compared to state drinking
water standards, and provided in Table 3.

Table 3: Comparison of Water Sample Results to Drinking Water Regulations
Comparison of Water Sample Results to Drinking Water Regulatory
Action Levels®

Combined Total Gross Gross
Radium | Uranium | Alpha” Beta
(pCi/L) (ng/L) i/L) pCi/L

Regulatory Action

D
Level® 5 30 50
WLL20151105- A

WOl ND 8.85
WLL20151105- A

W01 DUP ND 10.24
WLL20151105-

A
W02 FD ND

Activity, and is indica
" Drinking water regulat

Alpha emitters. Total U
~ results in or

d DHSS, with support from EPA, performed
vicinity of West Lake Landfill. Two dust

t, and water samples were sent to Eberline Services
port updates the previous interim information and
sations, details the radiological survey and testing methods,

Its, and includes recommendations based on all results.

Overall, all samples fell
comprised of two soil sampl

e-specific action levels, with the exception of one general area
and a dust sample that indicated the presence of site-related
contaminants above EPA’s unrestricted use level. However, due to the discriminate and limited
nature of imvestigation activities associated with this report, it would be inappropriate to use
these results by themselves to make definitive statements regarding the absence, extent of
presence, or potential health risk of radioactive contamination found at investigated sites.

13
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Listed below are the recommendations of this effort as based on the results of this investigation.

1. Recommendation Requiring Additional Site Characterization; Soil Sample locations S09 &
S10: Survey and sample data suggests that the area located immediately northwest of, and
adjacent to OU-1 Area 2 requires additional characterization. The supporting data includes
persistent comparatively higher values from gamma surveys, dust swipe sample testing of
DO7A, and soil sample results from S10, and S09. These sample results can supplement on-
going characterization activities by incorporation into any additional investigation conducted
by EPA and the potentially responsible parties. This conclusion is consistent with the need
for additional investigation identified in EPA’s 2008 OU-1 Record of Decision (EPA 2008)

2. Recommendation of Confirmatory Sampling and

haracterization; Soil Sample

did show comparatively higher activity level
the activity levels present in sample S02 ma

private property owners.
website. Th adio

14
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Appendix A: Tables
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Table 4: Ranges for All Gamma Walkover Surveys

Location

Associated

Surface Type

Equipment

Description Sample IDs (uR/hr) | (1000 CPM) | (1000 CPM)
AAA Trailer Back | DO7A; S10 Grass; 8§—15 7-15 *
Fence Line Gravel
AAA Trailer Back | S10 Grass; * * 18 —37°
Fence Line Gravel
AAA Trailer SW S09 Grass * 10-12 *
Corner
Virbec S04
Artur Trucking SO01 Grass
Back Lot
Artur Trucking S02; S02B; Grass
Back Lot S02C
Drainage Area — S06; WO1; Grass
Woods south of W02
landfill
MSD Lift Station | DO5SA;
and Levee Gate DO5B;

D05C; D05D

House on Hill

DO03A; D03B

Abandoned Gas
Station

Ditch adjacent to
St. Charles Rock
Road and OU1
Area 2

*not surveyed

" Point reading

“ Light rain reported during survey
P Directional shield installed

* Upper range of readings obtained near brick-walled restroom

17
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Spanish Village Park: Pavilion Rafter 431
Spanish Village Park: Upper Jungle D04B i 2 445
Gym Slide Bay Floor

Spanish Village Park: Bathroom Air D04C 4 432
Inlet

Home on hill: Picnic Bench DO3A 2 443

Home on hill: Piano D03
MSD Lift Station: Top of Control Panel | DO
(tested three times)

400
431, 417, 437

DNR Emergency Response Trailer 423

(EER): Roof under AC Canopy

MSD Lift Station: Air Monitoring 4 421
Station
MSD Lift Station: Ro 3 428
entrance
MSD Lift Station: L 3 430

4 416

4 436

2 433

473, 439, 423

Abandoned Gas Station D02A-2 0 3 394
Downspout: Sample 2 of 2

Abandoned Gas Station: Trash can D02B 0 3 419
MSD Lift Station: Top of Control Panel | DOSA 0 5 452
4

AAA Trailer: Radiation Warning Sign | DO7A 0 17 474

on fence (4)

Total counts may be converted to CPM by dividing the total count value by 10
Testing performed on November 5, 2015

18

OIA Appeal Nos. EPA-2017-000009, -000010, 000012



Table 6: Equipment E Response Checks Using 1) An Empty Tray and 2) Th-230 Check
Source

mpty Tray

Th-230 Check Source

Empty Tray(1)

09:49 Empty Tray(2)

Empty Tray(3)

[en] RV, | QUS]

Th-230 Check Source

Empty Tray(1)

14:25 Empty Tray(2)

Empty Tray(3)

Th-230 Check Source

Th-230 Check Source(1)

Total counts may be ¢
Testing performed on No

19:43 Th-230 Check Source(2) 1715
19:56 Th-230 Check So 1856
20:09 Empty Tray 427

(B) Check Source

Equipment Check with
Empty Tra

42

DO04A 0 45
DO1D 0 43
DOSA 0 43
DO7A 1 48

* One minute counts

Equipment Checks and Testing completed between 12:30 and 14:15 on November 16, 2015

19
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Spanish Village S05 10190
Park

10352 | 10293 9960 8-15 8-11

AAA Trailer Back

B
Fence Line 7-15

AAA Trailer
Southwest Corner

10-12

Virbec 8-11

Artur Trucking Back
Lot

8-11

Artur Trucking Back
Lot

7-14"

Drainage Area in
woods south of
landfill

All Gamma Survey Results Used to Determine Soil Sample Locations

Table 8

Ditch adjacent to St.
Charles Rock Road
and OU1 Area 2

* Not surveyed
* Point reading
m Sustained upper range reading
© Soil sample location

20
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Table 9: Summary of Laboratory Results for Dust Swipe Samples

Laboratory Analysis of Swipe Samples DOSA and DO7A
Gross Alpha & Gross Beta
Collection Date: November 4, 2015
Results in pCi/sample

Sample ID Sample Location Gross Alpha Gross Beta
Result | Error | MDA | Result | Error | MDA
ggﬁms H04- gﬁgzﬁ;ﬁgﬁ 0611 | 029 | 0901 | 048 | 0.74
g&;j&g;méb Fandfil 0.581J 1.12J | 0.49 0.74
\3757]?0151104- OAnAFAer};reuckmg Sign | 0.71 0.73

MDA = Minimum Detectable Activity
J = Laboratory Data Qualifier: Value is estimated
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Table 10: Summary of Laboratory Results for Soil and Sediment Samples

Laboratory Radionuclide Analysis of Soil and Sediment Samples
Collection Date: November 4-6, 2015
Results in pCi/g
Sample ID ® = ~ - 7 %
2, S8/ (% (8333
_Q = - (\Il (\Il 1 1 1 1 1
< 2 = £ = g £ £ £ = =
7] 7] (\I] - =1 .E .E .E .E .E .E
174] 7] - o ot B B b = = =
< S /s |8 |8 |2 |2 |& |E|E |E
o &) 1 & =4 = = = = = =

WLL-
20151104-
So1

WLL-
20151104-
S02

WLL-
20151104-
S02B

WLL-
20151104-
S02C (FD)

WLL-
20151105
S03

WLL-
20151104-
S05

Res = Results

Err = Error

MDA = Minimum Detectable Activity

(Res | 420 | 390 | 1.07 |13 | 102 | 102 | 190 | 123 [ 0:84] 009 | 07 |
MDA | 181 | 295 | 064 | 031|083 ]020] 011 [011]006]007]0.10
m-----------

2773 | 252 | 3.28 1.80 0.09 | 2.83
Err 1.03 1.63 | 047 0.43 0.09 | 0.50
MDA 1.48 | 3. 16 0.68 0.08 Oll 0.07

(| 135 [ 177 [ 038 {06105 [035] 041 {033 [025 [006]023 ]
| MDA | 187 | 355 ] 065 10.55]095]010] 009 |007]0.09]008 007
l_-----------

12710881004 | 0.72
Err 03410241006 | 0.21
MDA 0.0910.0710.10 | 0.07

Q1 7 i | U

, IMI

mm

145|026 | 077 337 | 088]0.79 ()()9 0.74
0551039 (024 | 069 | 026|023 0.09 | 0.22
0.30 | 0.81 [ 0.12 | 0.09 | 0.08 | 0.08 | 0.11 | 0.07

Q , ; U U
(Res | 380 |-020] 1.12 |211 | 115109 | 109 | 107|105 | 006 | 084 |
MDA | 161 | 316|070 [032]087]011] 009 |008 008|013 007 |
e . v . 1 ¢ |\ | 19 |

Q = Laboratory Data Qualifier

U = Radionuclide was detected, but not detected
above the MDA

J=Value is estimated
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Table 11: Summary of Laboratory Results for Soil and Sediment Samples (Continued)

WLL-
20151106-
So8

WLL-
20151105-
S09

WLL-
20151104-
S10

Res = Results
Err = Error

Laboratory Radionuclide Analysis of Soil and Sediment Samples (Continued)
Collection Date: November 4-6, 2015
Results in pCi/g
Sample ID - ® = ~ - 7 %
2 . 181913 (85|35 |3
_Q g - (\Il (\Il 1 1 1 1 1
< A — = = = = = =
& |E|E |z |2 |2 |2 |2 |z
A 2 = 2 = = = = = = =
S S S T |5 |2 |2 s | E | E | E
Q Q - & =4 = = = =) = =)
WLL- Res 6.08 376 | -0.07 | 1.03 | 1.36 | 0.93, 95 1074|073 ]0.05|0.82
20151105- | Err 1.31 159 | 040 | 045 | 041 028 1024 |0.21 007|022
S06 MDA 1.10 2.88 | 0.85 [0.24 | 0.73. 0.08 [ 0.06 | 0.06 | 0.10 | 0.06
J U ; U

Q e
(Res | 814 | 750 | 047 | 194|175 |185] 207 | 162094009 | 080 |
_
mmm

Err 1.77 1.74 51008024
MDA 1.48 3.06 0.11 | 0.08
Q Do, U

(Bes 105 (48 | 0@ 5081055 1118 26 (105 1690 01D 101

(Ex 25 [ | osf [os[05 0w | o1 [0 [027 000 028

Q Laboratory Data Qualifier

.U = Radionuclide was detected, but not detected
above the MDA

Value is estimated
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Table 12: Summary of Laboratory Results for Surface Water Samples

Radionuclide Results for Surface Water Samples
Collection Date: November 5, 2015
Results are in (pCi/L)

OIA Appeal Nos. EPA-2017-000009, -000010, 000012

WLL20151105-W01 WLL20151105-W02
Parameter Sample Lab Duplicate Field Duplicate

Result Error MDA Result Error | MDA Result Error MDA
Gross Alpha 3.65] 2.03 3.48 3.04 1.38 2.04 1.54 2.67
Gross Beta 8.85 2.69 486 10.24 2.44 10.10 2.56 4.40
Radium-226 -0.04 U 0.13 0.44 034U 0.36 -0.05 0.13 0.38
Radium-228 0.89U 0.50 0.95 029U 95 0.17 0.48 1.02
Total Uranium™ 1.49 0.04 1.00 1.15 031 0.01 1.00
A Results are in pg/l
MDA = Minimum Detectable Activity :
U = Laboratory Qualified Data: Radionuclide was detected. but not detected above
J = Laboratory Qualified Data: Value is estimated "
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Appendix B: Figures
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Figure 4: Sampling locations at Spanish Village Park south of WLL
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West Lake Landfill
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Sampling Locations Nov. 2015
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Figure 6: Sampling Location in Wooded Area South of West Lake Landfill
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Appendix C: Photograph Log

.

.

vicld attachment

Photograph 2: Gamma walkover survey conducted at Spanish Village Park
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Photograph 4: Soil sampling with Split Spoon sampler
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Photograph 6: Surface water samples being prepared for shipment
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Chain of Custody

Appendix D
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Appendix E: Level IV Data Packets
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Appendix F: Radiological Field Equipment
Equipment A: Ludlum model 2221 with 43-5 ZnS Scintillator detector - The meter has both
digital and analog scales, is able to provide both instantaneous rates and accumulative
counts over a user set time, and has field adjustable voltage settings to give the user
some flexibility in selection of probes and focusing on feedback at different energy
levels to help evaluate readings. The 43-5 ZnS detector is an alpha radiation detector
that requires very close proximity to the surface of the object being surveyed.

Equipment B: Ludlum model 2221 with 44-10 Nal GammaScintillator detector - The meter
has both digital and analog scales, and is able to p oth instantancous rates and
cumulative counts over a user set time. The has field adjustable voltage
settings to give the user some flexibility in sel probes and focusing on

Sodium Todide (Nal) gamma radiati h sensitivity and fast
response.

k as a rate in uni
d easy dose estimates in areas of

swipe counter - This 1s a bench top meter
ples. These samples are small cloth patches

inch sample tray his was utilized as a bench top meter and probe used for
simultaneous alpha and beta sample counting. Readings are in CPM for alpha and
combined beta gamma.
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Appendix G: Field Data Logs

D4

Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3,

2015

Parpose: Sumple and Data Collection

Drate: November 4, 2015

Arrival Time: praMra ’I‘immM

Team members/responsibilities:

Ryan Seabaugh +Fric Gilstmp

w'%\f”‘ﬂ 443

Weather {Description)

KPM*‘V Cim&y

‘I‘wmmtum:@y Mumidity:”!7 %

Wind: {Direction and Speed)

@ miph

Radiation deteétion equipment used: model/serial nomber/calibration:

I I Ludlom Model 2221 & 44-10 Detector/218595 & PRIZ31843/October 20, 2015

Time:

Reading:
l E i Lasdlum Model 2221 & 43-5 Detector/156999 & PRIS5892/August 8, 2015

Time; i L}M'ii {00 W/e/15
Reading: LPM v SPORADIL OCCURE CPM
Ludlum Model 194/ 2019160 0une 25, 2015
Range of Readings: ?w 1O uR®/ha
Sample Collection Log Information
Sumple location description:
SPANISH VILLAGE PARK
~
Odors Present:  Yes of No J [If Yes Please Describe:
Collection equipment: ;
DUST SWIPE, EXTENSION POLE
Sampler's name(s):
Sec Team Members
| /1 -1 [PaviLLioy [OT2188] | ] ¥
WLL0SI0ADOA | A 17, | eraB |DUST ey 4DUTo; e
. ~ Tun HIFAS
WLL2015)104D04B ”{?ﬁg v 429280t \
; el B A UT21%91
WLL0ISADML A 5 | Y " e 4292815, v

OIA Appeal Nos. EPA-2017-000009, -000010, 000012
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DY

Sample Event Log Information
Project : West Lake Landfill Vicinity Sampling Event
Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015
Purpose: Sumple and Data Collection ‘ XE L{ﬂ
Date: November 4, 2015 Arvival Time: g i f} % Departure Time: | 220
Team members/vesponsibilities:

Ryan Seabaugh +Erie Gilstrop Brom

Weather (Description) ) D i o Wind: (Direction and Speed)
pﬁf% ly C‘f}m&v "wmmmumgmi« Hurnidity: % Yo Qs @ 2 ‘7 mph
Radiation detectibn equipment used: modcl/serial number/ealibration:
L Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015
Time:

Reading:
‘[jzmm Model 2221 & 43-5 Detector/156999& PR155892/ August 8, 2015
Time: A /15
Reading: () CPM SWIFES
Ludinm Model 19A7 201916/June 25, 2015
Range of Readings: & -~ tgm,,ﬂ R/

Sample Collection Log Information

Sample location description:

MSD Lier Smtion + Levee GaTe

Odors Prewmt@ or No 1f Yes Please Deseribe:
' MODERATE

Collection equipments

DUST SWIPE, EXTENSTON  POLE

Sampler's name(s):

See Team Members

Number | Sl comperyoe] pentte | Samele [iriiam, | A Rease &
WL0510AD0h V75 |G [DusT [FSRbes i3] Comeres, SV
WLL2015110MD05R |12 o e 429300, \
WIL2051104DisC 1710 i e L
WUZDSIDIDWRD'GH7| v | Ve e
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D5

Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date: November 4, 2015 Arvival Tiove: mjé;ﬂﬁmwlnwrmm Time:

L

Team members/responsibilities:

Ryan Seabauh + Erie Gilstrap

E:f’fn‘h
Weather {Description) ) ) o ’ Wind: (Direction and Spesd)
%‘{‘% )/ C‘OU@ dl‘uj "Eﬂfmpfcmmmﬂj Humidity: !Q l% @ "7) mph

Radiation detection equipment used: model/serial number/calibration:

L] Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Time:

Reading:
Luodium Model 2221 & 43-5

Detector/156999& PR155892/August 8, 2015 { SW1PES)

Time: 129

eading: “% cpm | gach
Ludlum Model 19A/ 201916/June 25, 2015

Range of Readings: 7 = Iz =/ o
" Sample Collection Log Information

Sample location deseription:

X House oN THE Hy

Odors Present: Yes 0%_) I Yes Please Describe:

Colleetion equipment:

DUST SWIPE

"te Teom Members

1 Number ﬂimie Swmple Type ﬁ;’iﬂ: ,f:gg;ﬁ :gﬁ? %g;’zd“ Agfg;ﬁ:::&#?ﬁa&
WILZOOM3A /2715 | GRaB [DusT [ReS, o122 [ Cou e B
waosioamuse Va2 | S | v B R Y

OIA Appeal Nos. EPA-2017-000009, -000010, 000012
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Sample Event Log Information
Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiological Suwrvey and Sampling Plan, November 3, 2015
Purpose: Sample and Data Collection

Date: November 4, 2015 Arrival Time: !31,“::)%2}@“%% Time:_ lﬂwﬁﬁ ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
Team membersiresponsibilities:

Ryan Seabaugh + Eric Gilstmp 5

Weather (Description) Wind: {Direction agd Spead)

(_“y Q{m’\ dv imwmmmlzf Humidity: | L') %% 5 @ 3‘ / ok

Radiation detection equipment used: model/serial number/calibration:

l ] Ludlom Model 2221 & 44-10 Detector/218595 & PRIJIB43/October 20, 2015
Tirre:

Reading
*d;mdkum Model 2221 & 43-5 Detector/156999& PR155892/August 8, 2015

Time: el A5
cading: QCPM swlipeS OCPM wASEFORANME SINGLEICOUNTS HePM
| Ludlam Model 19A/ 201916/June 25, 2015 (TRASH BARREL

Range of Readings: "]~ 15 R/

Sample Collection Log Information

E‘\mél\a;g ?ﬁggf:géac\ Abandened Bas Station

Odors Present: Q”Ww No  |If Yes Please Describe:

MILD
Collection equipment:

DUST SWIPE EXTENSTON POLE

“mmgzmgaﬁ MC"WI XOW S

Nmber | g [T e | o, | £R6 | i
WLL20I51104D62A-\ | IZHEE |GRAB [DUST mg%{ AT |G, B
uwsloiz WS | | 1| PR SR 55,
wvsivae 'G5 | v [ VR ERTERESS.
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Dol

Sample Event Log Information
Project : West Lake LandBll Vicinity Sampling Event
Sampling & Analysis Plan:
West Lake Landfill Radiclogical Survey and Sampling Plan, November 3, 2015
Purpose: Sample snd Data Collection h )
Date: November 4, 2015 Arrival Time: __ ‘wﬂﬂpaﬂum Time: | {~ OV

Team members/responsibilities:

“Ryan Seabaugh + Frie & lstrap

Weather (Description) ) ) o : Wimj; (Divection and Speed)
N%aﬁty Q‘Q_(_}g C)JV 'If:mmmmmtzgjﬂ ﬂumx&uy:(ﬁ? W iw @ ﬁgmgm

Radiation ﬁwtacﬁﬂn equipment used: model/serial number/calibration:
L_J Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Time:
/Reading:
Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015
Time: W/nN15 V4/15
_ﬁ Reading: 0 Cpm(ehiees) |0 CPM w/ASTORADIE. SINGLE COUNTS] ) Cpm
Ludlum Model 19A/ 201916/June 25, 2015 GATERIOR

Range of Readings: N A
Rample Collection Log Information

Sample location deseription:

FER TRAILER

Odors Present: Yes Mi@ 1f Yes Please Deseribe:

Collection equipment:

DUST SWIPE . EYTENSION POLE
5 ler's 8
"See o Members
ID Number nﬁﬁ%i;c Sample Type i:;’:ﬁ: @?ﬁ; “”ifim' ”ﬁiﬁiﬁﬁiﬁ?&”ﬁ%&
WAL205VON WL [ [Dust [SER e sl Cot S5 7Y
WLL20 5040018 | 1445 RN o
WL PBIE W20 FDOR [P721R0 |
WLL2OIS 1040 /% Ly e N 4

WLL2015\104DOLE W%‘*/’ 5 Vo Rwr o omess
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Dt

Sample Event Log Information
Project : West Lake Landfill Vielnity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sauple and Data Collection AT |
Date: November 4, 2015 Arrival Time: le}mmmam Timert T 24, |74
Team members/responsibilities: (. %b‘} "ﬁhﬂm M‘ﬁ \»\S\Jv\kﬁ‘ﬁ (IM"CQ, ool
PN
‘Ryan Seabaugh + Erie Gl |strop * ' \
Weather (Description) ; lg & » 7 Wind: a:»ﬁéi%ﬁﬁ and Spoed)
”@}mﬁ y C 0!.1 & Temperatore: WYF Husidity: z k2 i@ mg :ﬂ;,mph

Radiation dkrmé'tmn eguipment used: model/serial namber/ealibration:

I I Laudlum Model 2221 & 44-10 Detector/2185958 & PR231843/0ctober 20, 2015
Time:

Rending
l E i Luadlhem Model 2221 & 43-3 Detector/156999 & PR155802/ Angust 8, 2015
Time: 1 / 5 } iy %
Reading: [N VHENT S
Ludhom Model 19A/ 201916/ June 258, 2015
Range of Readings: % -~ 15y M £/ hn
Bample Collection Log Information
Sample location deseription: AAA TRAILER LGY - LOCATIONS
APRROVED BY DWNER (EAST FENLE LINE)

Odors Present; (}’Ww No I Yes Please Deseribes

MILD
Collection equipment:
Sampler's name(s):
Sec_Team Members i
, Sample | N Sample Sample [4TMA LM} Analytes Requested &
ID Number patertime [P TP yagrie | pescript. (&' " | Praservative if used

WLE0BUMDITA | V45 |eRa® [DusT SN [sisgs, SrnSe B

l?ae.u Mm‘\ﬁ:\ ™ r«v\m’kw% Ao WC Ul Yo \ook @ OYhor \ocotidng
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D3

Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Apalysis Plam:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date: November 4, 2015 Arrival Time: Departure Time:

Team members/responsibilities:

ch:m %ﬁm\azﬂugﬁh ¢ bBre @m\ﬁ')&m@

Weather (Description} Wind: {Divection and Speed)
Temperature:, F Humidity: ____ %

@ mph

Radiation d&te«?t'k{m equipment used: model/serial number/ealibration:

L] Ludium Mode| 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Time:
Reading: N
L__J Luadlom Model 2221 8043-8 Detector/156999& PRIS5892/Augnst 8, 2015
Time:
Reading: N\
Ludlum Model 19A/ 201916/Jure 25, 2015
Range of Readings:

Sample Collgction Log Information

Sample location description:

KA .
Site Atcees not obtained -

Odors Present: Yes or No If Yes Please Describe: \

Collection equipment: \

Sampler's name(s): \

ID Numher Sumple Sample Samphs o C‘mk\ Analytes Requested &

Date/Time Sample Type Matrix Dreseript, Preservative if used

N

N
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analvsis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date: November 4, 2015 Arrival Time: 7.5 % Departure Time: {> %0

Team members/responsibilities: . :
R . T P Pining oot WS, B

et B i BN . . g, 45T
B Pt et e Sheiors

Weather (Description] , Wind: (Direction and Speed)
& ] mu‘w* Temperature: &35 Humidity: 8 .4.% A @ & mph

Radiation detection equipment used: model/sérial number/ealibration:

Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 7= "2~ o € enipesss
@ Time; Gk o8 ,
bl - Reading: fagond ”‘*&% ol R FEETies i L
L] Ludlum Model 2221 & 43-5 Detector/156999& PR155892/August 8, 2015
Timne: e 2L A R 5 i
Rfmding: e T g
Ludlum Model 1947201916/ une 25, 2015
Range of Readings: o1 5 aRfne
Sample Collection Log Information
Hample loeation description:
e SRERE «,;.f{a@? ot Mo
Odors Present:  ¥ey' or No H Yes Please Deseribe; |
iy e sk Pkl et Bk
Collection equipment:  “wwpes 4 Snbteasgion oote
Sampler's same(s) 2oov Dilariage /Pt Sttt - Snnm e
Ditmvery 1B Magsorlir e Sl gmpir
I : Sample |, , Sample Bample - g Avnalvies Reguesied &
ID Number Date/Tine | OPETIPEl nrarric | Desciipt, | TEOME | g evvative if used
Giom e VA, W APE, T Th
§ . P AT Ho 2%, - L ik
WL AbsE 1104 508 ‘ Qf‘f‘f;ﬁ* e ks \ a0 ooy Giroeipeer G
Lt e ; . Pt Wy e
ot Do fg"ﬂi‘“’f Grab S @%ﬁw
#laps Lointn - W
ipf & s e W
ok R SM’E"‘”‘W"’,“#
fc [3&[52 e toi kel
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Sample Event Log Information
Project : West Lake Landfill Vichuity Sampling Event
Sumpling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2013
Purpose: Sample and Data Collection
Date: MNovember 4, 2015 Arrival Time: /2S¢  Departure Time: (3.0

Team members/responsibilities:
i“ﬁ:wgm&? - e %MM

A Sen s Al i il iy %«m%z%
Weather (Description) Wind: {Direction and Speed)
E4 A g ; % T " ‘ﬁ .
(ot Temperature:(; ( F Humidity: 74 % S5€ @2 mph

Radiation detection equipment used: model/serial number/ealibration:
27 Ludtum Model 2221 & - 44-10 Detector/218595 & PRI/ October 20,2015 gome- Jiocon

Time: Bl
Reading: , , wﬁggﬁ
Ludlum Model 2221 & 435 ﬁmmmrflﬁﬁw&f%1558%/&%”% & 2015
Time:
Reading:
[ Ludlum Model 19A/201916/June 25, 2015
Range of Readings:
Sample Collection Loy Information
Sample location description: )
&t’ P ?&‘»&W“”’:‘;"j} Bk bk T MW&;*‘E' - BTl et
Odors Present:  Yes u@ If Yes Please Describe:
Collection equipment: <l Yol
ﬁ?% 5 "bfwm i P i o N, m;% AN
Sampler's name(y
p { } 1}4&*;’\« ﬁ%*ﬂ %% %!CWM%WMM
—— Sample . Sample Sumple Analvies Reguested &
ID Number Date/Time Sample Type Matrix Descript, GES Camd. Preservative if used
Walis S ey Rerew Tt =,
{5 b Sk phis il o T '""’H ﬂww% Al bl

e %»md‘

Wiy et - Sol %ian

g
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Sample Event Log Information
Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan;

West Lake Landfill Radivlogical Survey and Sampling Plan, November 3, 2015

Puarpose: Savaple and Data Collestion

Date: November 4, 2015 Arrival Time: 1» 2 Departure Time: i9: s
Team membersivesponsibilities:

(LT T
% ﬂx‘%‘wﬂ-»gmww -y MM‘;‘“”W*W
Weather {Description) i Wied: (Direction and Spead)
. . e it o™ ) .
;  DvCun. TemperatureGT R Humidity: L7 % SsE@_ 5 mph

Radiation detection equiprent used:  model/serial number/calibration:
] v l Ludlum Medel 2221 & 44-10 Detector/218595 & PR231Z43/Ociober 20, 2015 %M%;
Time: 3:Ae |15 N (g s w%[m veespge | “i3en

Reading: G 4K mmm Lo 74 awiz*;”” W i oy

Ll Ludium Model 2221 & 43-5 Detector/156999& PR155892/. ugust §, 2015 \

Time:
Reading: N
I , Ladlom Model 19A7 201916/ June 25, 2015
Range of Readings:
Sample Collection Log Information — €_87"% fower 1,
Sample location description: 5 ke " GrEE LT e ipes g
&%M’g gt M‘zw s IR howrl ’ * e (4“"“;%“”’“ {:5 # ﬁb ;w&ﬁ& %fk%h
T P mﬁmmumm T T, “}f Tt L™ . ; ”qu o
e IR B
AT o TRl B ravin Titguannsd Rom £ 68 Do 0 e Brivsn li—,mﬁ
Odors Present: (Yes> or No I Yes Please Describe: ) ) .
Mo e - Psie i Ay e S 0 < vy thea LE
Collection equipment; . i eerrss
e . Ehntadi
o namels): T o Wi, S s BT
Sampler's name(s):: s Camiiis S A ;:m e
§ e Alesemeten. Froitainn Wi GG
Sample - | - Sample Bample Anslvtes Requested &
1D Number Date/Time Sample Type Mudrin Dieseripl. GRS Coord. Presevvative ased
i e i P, &W . “ti, L,
ggi%h% . R «@#wma% = ;
Watoghot = DDA | y#kog G | solt  WTEV oo (BT G T¥es gl
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Sample Event Log Information
Project s West Lake Landfill Vicinity Sampling Bvent

Sampling & Analysis Plan:

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date; Novemberd, 2015 Arvival Time: 150 5 Departure Time: 62 30 )
Team members/responsibilities;

'E,:L»W s MJQ e 2«, e AL o
P S - M*: , Bohee il
Weather (Deseripiion) . s . Wind! (Direction ind Speed)
i:’}r ] Q% emperaning: GT Humadity: . 67% S£ @__rz mph

Radiation detection equipment used: modelserial number/ealibration:
L] Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015
Time: it

Reading: PR de
! I Ludhum Model 2221 & 43-3 Detector/156999& PRISSEO August 8, 2015
Time:
Reading:
" [_] Ludlum Model 1947 201916/June 25, 2015
Range of Beadings:

Sample Collection Log Information

Sample location description:
Poborr Aviimets BL  Bogpeeay o« Beeah S R R e,

Oduors Present: Yes or No 1 Ves Please Deseribe:

Collection eguipments S0 Ve rasr
Sk Lppnes SEeeepler wyndl Sleeses

Sampler's name(s):

Yo e Fps it oy

& P aedn dod,

: Fample " Sample Sample R #nalyvtes Requested &
ID Number Date/Time Sumple Type Matrix Deseript. GPS Coord. Preservative if used
ol } s o PO B Hpe s o Bon 2ol Tmo iy,
o L d o R .
wAign el Soi s *}f«w ] & il WM?/%”‘;“a ik ) - i b
e A Lok e
Mo TFE Bk %,

) )il ! .
WA ented Soa e !,ﬁ g | Dk
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Phan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpese: Sarople and Data Collection

Date: November 4, 2015 Arrival Time: 7:2

Departure Time: (50 00

Mﬂgx members/responsibilities: | o )
ki N At sy %Mm £ i wt mﬁ’/’v{m . .
S MWM%W : i G T % ﬁ% WM
lhﬂ.
eather {m‘mmmm} o Wind: (Direction and Speed)
Sl ¢ umidity: &7 9 L
52 L Temperature: &1 F Humidity Yo ﬁ?ﬁmw _

Rmmﬁm detection eguipment used: modelserial number/calibration:

A meﬁg %

| [T Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 bor 1237
Time: VT 06 [y Tioe PTaad | ezaas L U148 Ede L7 a8,
Reading: Jool T8 | vegts | iasge-] s [ 1900 (271

L] Ludlum Model 2221 & 43-5 Detector/156999& PR155892/August 8, 2015
Time:
AReading:
Ludium Model 19A7 200916/ June 25, 2015
Range of Readings: ALV A,

Sample Collection Log Information

e i AL
e, Tl
il 9

Sample location description:
B ﬁ“wm‘"“”"‘j R Y TN LR

Odors Present: Qﬁfé%f}or L 1 Yes Please Describe: - mny. Bacot i figa o Themtior B

ﬂﬂmeimn a;mpmmh
B e B

Coroe - e

L ‘Mum@;; B il s
.

. i Sample e Rample — Annbyies Requested &
1D Number Date/Time | 2Pl Type Matrix Descript. GPS Coord. Proservative if vsed
[T IR IV [N e B

e e, PoTin

wugeiiwod-Slp  14BiT %
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Sample Event Log Information
Project : West Lake Landfill Vicinity Sampling Event
Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015
Purpose: Sample and Data Collection
Date: November 5, 2015 Areival Thwe: 5o 05 Departure Thme: /oo

O

Team members/responsibilities:

‘ N gy
i, it EMQ, PRV *m%w{?i%w TR St Fhel fpa . R e ik (:%Mwmﬁ

é h} " P! 4 " ’:;WW«& ”MWW/, ﬁa«%""”’/’”{bw‘/’ :::"
W&&i’h% {Dieseription) Wind: (Direction and Spemt)
4]

W Bk Temperature:u ¥ F Humidity: 01 % SC_@._7 _mph

Radiation detection equipment used: model/zerial number/calibration:
| Ludlum Model 2221 & 44-10 Detector/218595 & PR2Z31843/0ctober 20, 2015 G- e

Time: oy vt o (00 /03
_Reading: 1o 084 eyl | L gIE Lo L b
! I Ludlum Model 2221 & 43-5 Detector/156999& PR1IASS9Y August 8, 2018
Time:

eading:
"m/zumm Model 19A/201916/June 25,2015 -0 1w
Range of Readings:

Sample Collection Log Information

Sample location deseription:
Ry oy gl

Odors Present: % or No If Yes Please Describe: k i
?X'&N““\K Pt T{ngﬁ# Wi g i o

Collection eguipment! 2 v 4 v A :
e equipmen %% W WW?} e e

Sampler's pamels): Do Coin

Wter: A e At
Sample. | . Sample Sample Analyies Beguested &
ID Number Date/Time ample Type Matrix Deseripts G Coord Preservative if used
L A T - R I B tesem o
LD %D SomaNiy Tos Th G Al e
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landill Rudiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date: November 5, 7015 Arrival Time: (g0 Departure Time: _mgg YLA

Team memb&mmpmmb\ﬁmw” oy A D SR R
ER O TIE - L SR S Cpre 3

T 2 Eant R B . N AR
g B ‘L%{‘: A xﬁz« %‘awﬂmww'% - Vo e - 1;;&4 Lk 2kt
b P, mm&iﬁq‘
Weather {Description) - i BT § Wind: {Direction and Spesd)
M“W Surnidisg: o » o
W wmperaturess o F Humddity; 220 % = @_ 13 mph

Radiation detection equipment used: modelserial number/ealibration:

L Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20,2015

Time:

Reading:

L_J Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015

Time:

Reading:
Ludium Model 1947 201916/ June 25, 2018

Range of Readings:

Bample Collection Log Information o
” poue »»&G'M'
Sample location description: ) A yirt M3 Lo W’&fﬁ%“?jj wonk ’*%‘ R ool
Spz Ruost B R ealiosdel) Gente iy |, gy
: ’”} f s i BBl Eomide e el ok TR %ufi&. ««‘ip e
Odors Present: Yes or ﬁa ) H Yes Please Describer
Collection equipment: o4t PA: Ducamre 4 Blo e ¥ okt ol
Sampler's name(s): -
NS
. Smmple : Bample Sample . Analytes Reguestod &
22 Nomber Date/Tlme Sample Type Matriz Deseript. GPS Coord. Preservative if wsed
f«,j o
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Sample Event Log Information

Project + West Lake Landfill Vicinity Sampling Bvent

Bampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpﬁw %mpk: and Data Collection

Arvival Time: . W% Departure Time: 112 0

Team memmrmpambsmm

Wm Lt Em-vi "'h':”;g% flxpzw%w &P
’@mm Db momgnd
Weather (Description) Wind: (Direction and Speed)
- . S o o
Q. WL MMM‘ Temperature: LoSF Fmidiey: A 8¢ S @ \D g

Radiation detection equipment used: modelserial number/éalibration:

[ I Tadbom Model 2221 & 44-10 Detector/218395 & PR231843/0ctober 20, 2015

Time:
Reading:
Ludium Model 2221 & 43-5 Detector/156999& P RI55892/ Angust B, 2015
Time:
Reading:
[] Ludlum Model 19A/ 261916/June 25, 2015
' Range of Readings:
Sample Collection Log Information
Sample location deseription:c™ va;wfw&%; EAAY . D10 s sl Bl B K- 0
e 4w f;im% T

«:sm., S TR T ?{"L“} 7 A gy e

Odors Present: Yes or No H Yes Please Desoribe:

Collection equipment: A, Olovias AE s o %}j
R L
Sampler's name(s):
P e(s) TN
- Sample. |, . Bamph Sample e Analvtes Requested &
1D Number Date/Time Sample Type Matrix Diesvipt. GPS Coord. Preservative if used
i
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event
Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2013
Parpose: Sample and Data Collection
Date: November 5, 2015 Arrival Time; (L7119 Departure Time: (20 ;{,;“"’@mm
Team membery/responsibilities:

%m oo ém'% Eopi i b '“M»«»-w@%%
Weather { Description) Wited: {Direction and Speed)

W‘ 0. Temperatore 5 F Homidity: % % S _@_i>  mph

Radiation detection equipment used: model/serial number/calibration:
Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Time: e 1L 1218 M
Reading: 095 wlleoy e kg ogeh
L] Ludlum Model 2221 & 43-5 Detector/156999& PR155892/August 8, 2015
- Time:
_ Reading:
Ludlum Model 1948/ 201916/ 3une 25, 2015
Range of Readings:

Sample Collection Log Information

Sample location description: S ot s s o€

SR 99 temed ppg v nrem A ? s ”’”%“\WWW‘ '
Odors Present:  Yesx or No  Yes Please Describe:

Collection equipment: %@u Smaaiand

W Bed o %W‘Xwﬁ- W@ﬁv Sl

Sampler's name(s): oo oo

, Sample , ; Sample Sample g Analvies Beguested &
ID Number Date/Time | =P e Type Matrix Deseript. GFS Coord, Preservative if used
WS s & OV %;»W" &’”W’%« %m,&ﬁwﬁ
PRI . A Cos o &k
w:%b;;m%&*y . YL Pt
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Drate; Novermber 5, 2015 Arrival Time: {525 Departure Time: 14 10

Feam membersivesponsibilities; |
B e B B BT LRy L @
S i B Pl T Q%*";‘U Chdildomp™

L ,
B e v e Ny @S At

Weather (Description) . Wind: (Dicection and Speed)
i B Temperature: &7 F Humidity: 78 % S @_Jto mph

Radiation defection equipment used: modelserial number/caltbration:

| =4 Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Fime: (e
Reading: ug if G
L] Ludlum Model 2221 & 43-5 Detector/156999 & PR155892/August 8, 2015
Time:
Reading:
[ Ludlum Model 19A/ 201916/Tune 25, 2015
Range of Readings:

Sample Collection Log Information

OIA Appeal Nos. EPA-2017-000009, -000010, 000012

Sample location deseription: Py 535 B ’"‘“ﬁ fyrome (it
Hesu ey Dtk »d ot o S tamios e v 4 Avre %3 %o lec e Rex *
ﬁ;m'«‘:ww’» t&j}w i b T - %W@:‘w [ETMIN W {@w%‘m ‘% 2;12&»»,»»‘?:*& .
R e Bk e R Bt T G v, w35 = ¥ Py Dot ")‘51
Odors Present: (Xes' or No H Yes Please Describe: Mond o Voo "ty Lol /s piads
Collection equipment; .
%MV%X;L" ‘ ‘f':ut:%o,‘% %mmw ﬂ"}?’w‘%&wf "'ﬁﬁ’*)’ﬁm S
Sampler's name(s): 3 Bl il o B
Wﬂé (! ‘{%'uﬁ / {g{% fiﬁ” kS Y ?m*;,, !'EMVW;
A "ﬁ,wfgf‘ﬁ””w“' i ﬁw%ﬂw“wg % 4 "
o Sample , Sumple Bample " Analyies Requested &
1D Number Date/Time Sample Type Matrix Deseript. GRS Conrd. Preservative if used
, o T " b T Bha Ebaa,
@MM%’&*‘%‘W{ ! 3{ m/%;k% f‘,;n}%i e %@:&'m b ; " ot 0 i
¥ FALE ins sl P ey Al
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Bvemt

Sampling & Anabesis Plan:
West Lake Landfill Radiclogieal Survey and Sampling Plan, Novewber 3, 2015

Purpose: Sample and Data Collection

Date: November 5. 2015 Arrival Time: 205 0% Departure Time: | 7.30

Team mem%m}rmpmmbﬂitiw
L6 = S inise

%‘_}% o Uit %ﬁm,mﬂl WW§%

Weather (Desceiption) ; o o 3 Wind: (Direction and Speed)
b Qe Temperature: ‘b F Humidity: 5 2% S @12 mph

Radiation detection equipment wsed: model/serial number/calibration:
Ludium Model 2221 & 44-10 Detector/218595 & PRIJISY October 20, 2015

 Time: Hasoie
Reading =t Qsse
[T Ludium Model 2221 & 435 Detector/156999&PRISSES2 Augast 5, 2015
Time:
Reading:
[ Ludium Model 194/ 201916/June 25, 2018
Range of Readings:

Bample Collection Log Information

f&.ample iomtmzx aiemmmm.

Odors i’m@uﬁ ﬁm@

Collection equipment: =1,

Bampler's namels):
Bumple - Sample Sample o Analyies Beguested &
1D Number DaterTime | P TYP]  roeric | Descript | FEOU | by eservative if used
p
o | . %kﬁj i’%&:‘}’” ?W Bty W% LbE L,
WW«#%’@‘; LR m:; /ﬁ; t,,;‘} %f’:} W%m Lty f;éﬂ‘% WWW # .

Tl in ‘i i s, V“"M Bl

f*w» L &Mﬂm

W L
ol i i W «;w%

g

e T WW%@

vgy’“‘ G A .
A Lot h!g‘&mm ,;wmm (?MM
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J0d

Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Everd

Sampling & Analyvsis Plan:

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date: November 6, 2015

Arrival Time: [H: |5 Departure Time: | (5 1Y

Team membersiresponsibilitios:

Erc G\i\ﬁn’“ﬁ‘mp

Weather (Description)

Sw?‘km ?‘i

Temperature :%F

Humnidity: 31%

%"»m%
W md;“{m chion and Speed)

M @ 4‘« {ﬂmg:sh

Radiation detection equipment ssed: model/serial number/calibration: NV

i l Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Time:

Reading:

1 l Ludlawm Model

2221 & 435 Detector/ 136999 & PRI

38892/ Angust 8, 2018

Time:

Rmding:

Loudluem Model 1947 200916/ une 25, 2015

Range of Readings:

Sample Colleetion Log Information

D ﬂw

Sample location deseription:

poath

bocdewa, mmw o

o SW woodad

oo, “nito : DM% %Aﬁw‘t@m
Odors Present: Yes of No @I Yes Please Deseribe:

Collection equipment:

Split Spoon

Sampler's name(s):

See  Team Members

LT
Bample . Sample Sample M% ”’ Analytes Requested &
1D Number Date/ Time Sample TYPE|  »patrix Deseriph. 12‘;}*‘?‘%% Preservative if used
120151106308 [N 0,205~ ‘ 072,437 430U, Ts0 Th
WLL20I510630R (No 5 Seerr RED/Son AP et
Giross™X Gross B
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Appendix H: MDNR Meteorological Data

Bridgetorn Sanitary Landfill
Mesarly Average Meteoralogical Data

T1/A/2005 1000 196.00 7997
11/4/2015 1000 6577 17600 & 354 5,38
11472015 4100 68.2% 16500 & 363 FO07
13/8/2015 13:00 1Y 15200 5 2568 Bb.48
11/4/2015 3400 1233 144.00 SE 352 G231
L3/4/2005 1%00 7032 B0 & 4.05 B7.13
11743015 16:00 BH.AL Moo 5 332 7168
LA 2005 1700 G680 14200 SE 244 12,56
1L/4/ 15 1800 G594 14600 SE 2.45 B0
TL/472015 10:00 BT 156.00 5 4.41 B2
11/8/2005 20:00 66.45 16600 5 4.00 T6.87
13/4/3015 2000 6755 17000 5 415 69.37
11/8/2015 22:00 6255 17400 & 5.18 G188
14747 2005 2300 B7.38 18,00 5 448 65,28
11/5/2015 000 56.99 TR0 5 349 4,26
11/5/2015 100 65.55 16000 5 1.9¢ 6586
14/5/2015 200 H3.53 15000 5 143 70.78
1572005 300 .07 19500 SaW 4,25 67,72
1L/5/20154:00 6412 154.00 5 2.33 078
13/5/2015 5:00 G172 156.00 & 200 Fid3
1175/ 2015 6:00 G200 15500 & 247 B0z
TI/5/2045 700 6284 14500 5E 284 T59.93
LY/B2015 800 B0 164,00 & 582 1683
FL/5/2015 5:00 6b.56 18000 5 6,79 1469
14/5/ 2015 10:00 Gr.43 172,00 5 5.08 1447
TL/5/2045 13:00 B2.53 18300 5 4.5 1621
1L/8/2015 1000 6588 zon 55W R Ba.84

A

1/5/2015 1200 192.00]
11/5/ 2015 13:00f 182 001 5 .23 8568
117572005 ) 1600 5 .50 8692
11/5/ 2015 15:000 64,55) 17000} 5 7.91 8905}
11/5/2015 16:000 6481 173.00] 5 719 89,501
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Appendix I:Field Book Notes

W /zos

YPLSI (P
Moo, - BB
W' 28 L

BT
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